Home monitoring of within-breath respiratory mechanics by a simple and automatic forced oscillation technique device.
Spirometry is the gold standard to determine the presence of airflow obstruction, but it requires volitional participation and needs qualified supervision. The forced oscillation technique (FOT) measures respiratory input impedance (Zrs) during spontaneous breathing and it could be useful for unsupervised monitoring of airway obstruction. We developed a FOT device for home monitoring of Zrs which transmits the data through the Internet. Its accuracy, stability and reliability were evaluated in a pilot study measuring the Zrs in the unsupervised self-measurements of five healthy subjects. Finally, to explore the applicability of the concept, 36 consecutive daily home measurements were recorded from one healthy subject and one chronic obstructive pulmonary disease (COPD) patient. The accuracy of the device fulfilled FOT guidelines, and the reliability test showed a mean discrepancy of resistance of 0.10 +/- 0.01 cmH(2)O s L(-1). The data from the healthy subjects demonstrated high repeatability in assessing Zrs. The measurements on the healthy subjects and the patient with COPD suggest the feasibility of unsupervised FOT measurements. The healthy subjects showed minimal daily variations in Zrs, whereas the patient with COPD had large differences in mean values and important fluctuations over day-to-day measurements. The results of the pilot study demonstrate that unsupervised home monitoring of Zrs using the FOT yields accurate and reproducible data. It could provide new insights into the dynamics of airway obstruction and improve the understanding and management of obstructive diseases.